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(54) PRODUCTION METHOD OF UQUID CRYSTAL DISPLAY DEVICE AND APPARATUS FOR 
PRODUCTION USED FOR THE METHOD 

(57)Abstract: 

PURPOSE: To save space, to suppress the degradation in 
cleanliness and to reduce the cost of the ancillary work for 
electric power by communicating the treating units installed 
a{<jacently in a clean room with each other and three- 
dimensionally arranging these plural treating units. 
CONSTITUTION: The inside of an apparatus for production is 
segmented to six spaces and two blocks are formed for each one 
stage. The three stages are stacked in a perpendicular direction. 
The block of the lowermost stage is constituted as a loader and 
unloader section 1 where cassettes 6 are loadable. The other six 
blocks are formed as the treating units 1 1 to 15. The loader and 
unloader section 1 and the treating units 1 1 to 1 5 are 
constituted by communicating the two treating units ac|jacent 
along the perpendicular direction or horizontal direction with 
each other. The respective upper parts of the loader and 
unloader section 1 and the treating units 11 to 15 are provided 
with filter units 1 6 for air cleaning. While glass substrates are 
subjected to the treatments, the clean air is supplied to the 
treating units 1 1 to 15 and the glass substrates are moved in the perpendicular or horizontal direction 
to the next treating after thic completion of the treatments in the treating units. 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least two or more steps have been arranged in three dimensions, and used the 
manufacturing installation in the Interior of a clean room which comes to be open for free passage of 
between a perpendicular direction or two processing units which met horizontally and adjoined. Are the 
process of a liquid crystal display and it sets to at least one processing unit. As opposed to all the 
processing unit while having processed to the glass substrate Supply the air defecated from the upper 
part and the air inside a processing unit is discharged firom a lower part to the clean room exterior. And 
the process of the liquid crystal display characterized by making said glass substrate move to the 
processing unit for performing the next processing perpendicularly or horizontally after the processing in 
said processing unit is completed. 

[Claim 2] the manufacturing installation for liquid crystal displays which has two or more processing units 
arranged in the interior of a clean room ~ it is — (1) — said processing unit At least two or more steps 
are arranged in three dimensions, and between a perpendicular direction or two processing units which 
met horizontally and adjoined is opened for free passage, and the upper part of the processing unit of 
the maximum upper case opens wide — having — *♦♦♦ — (2) ~ in each upper part of said processing 
unit the filter unit for making it clarification establishes the air Inside a processing unit — having ~ ♦♦** 
~ (3) -- to the back side of said processing unit The jet pipe which is open for free passage to each 
processing unit is arranged, and between said processing units is arranged in the interior of (4) this jet 
pipe fi-ee [ migration of the handling robot for conveying a glass substrate ]. (5) Manufacturing installation 
for liquid crystal displays characterized by coming to connect with the tooth-back lower part of said jet 
pipe the communicating tube which makes the interior of a jet pipe open for free passage to the clean 
room exterior. 
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DETAILED DESCRIPTION 



[Detailed Descriptior* of the Invention] 
[0001] 

Ondustrial Application] This invention relates to the manufacturing installation used for the process of a 
liquid crystal display; and it It Is related with the manufacturing installation used for the process of a 
liquid crystal display and it which can attain space-savlng-lzation by configurating two or more 
processing units in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, when manufacturing a liquid crystal display, two or more 
processes, such as a photography process, are processed to the glass substrate. 
[0003] QmmxJ. is the transverse-plane explanatory view of the manufacturing installation for 
manufacturing the conventional liquid crystal display, two or more processing units 32-34 are arranged 
horizontally, and this manufacturing installation is constituted by opening two adjoining processing units 
for free passage mutually. 

[0004] In drawing j . 31 possesses the handling robot (not shown) for taking out the glass substrate in 
the cassette installation section and a cassette in the loader section. This handling robot has come to be 
able to carry out horizontal migration of each back side of the processing units 32-34. 
[0005] Here, 32 is a scrubber and a dryer part, the foreign matter on the front face of a glass substrate 
IS removed, desiccation of a glass substrate is also performed further, and 33 is the coater section and 
the processing units 32-34 carry out rotation spreading of the photopolymer on a glass substrate, 34 is 
the BEKU section, and they have the hot plate, and stiffen the photopolymer on a glass substrate with 
this hot plate. 

[0006] 35 is the unloader section and possesses the handling robot (not shown) which contains a glass 
substrate for the glass substrate which process processing finished in the cassette installation section 
and a cassette like the loader section. 

[0007] 36 and 37 are the cassettes which contain a glass substrate, and 38 Is transparence covering for 
protection against dust. 

[0008] 39 is level ****** of a unit. I.e., the adjustment bolt for height control. 

[0009] Below, the process of the liquid crystal display which used the manufacturing installation of 

drawipf^j is explained in order. 

[0010] First, the cassette 38 which contained the glass substrate sent a last process, for example, a 
membrane formation process, just before coming to said manufacturing installation, is laid in the cassette 
installation base of the loader section 31. 

[001 1] It takes out at a time one glass substrate in the cassette 36 laid in the next by the handling 
robot, and conveys to a scrubber and a dryer part 32. 

[0012] In this scrubber and dryer part 32. a glass substrate is first grasped by the chuck (not shown) in 
the scrubber section, subsequently, for example, a mohair brush etc. removes the foreign matter on a 
glass substrate, and a glass substrate is dried by that after dryer part. 

[0013] Next, rotation spreading of the photopolymer is carried out for the dried glass substrate on 
delivery and a glass substrate to the coater section 33 according to the conveyance device in equipment 
at about 5000A in thickness. 

[001 4] Furthermore, the glass substrate which applied the photopolymer is BEKU and stiffened with 
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. delivery, a hot plate, etc. to the BEKU section 34. 
[0015] Finally, it contains at a time one glass substrate which hardening completed in a cassette 37 by 
delivery and the handling robot to the unloader section 35. 
[0016] 

[Problem(s) to be Solved by the Invention] However, in the process of said liquid crystal display, since 
the glass substrate was conveyed horizontally and It has processed in the sequential-processing units 
32-34. there is a problem of the following (1) - (3). 

[0017] (1) In the clean room in which said manufacturing installation was held, the occupancy area of the 
manufacturing installation concerned becomes large, consequently a clean room is enlarged, and the 
running cost of a clean room increases in connection with it. 

[0018] (2) Since it is divided only with protection-against-dust covering, the organic component used in 
each unit diffuses the periphery section of said manufacturing installation in a clean room, and it reduces 
the cleanliness of the clean room concerned. 

[0019] (3) Since each processing unit is constituted horizontally (for example, in order to connect an 
exhaust pipe, the source of power for exhaust air. etc. for every unit in connection construction of an 
exhaust air facility), power appurtenant work becomes expensive. 

[0020] By being made in order to solve this problem, and arranging each processing unit in three 
dimensions, this invention attains space-saving-ization, moreover controls the fall of cleanliness, and 
ainis at offering the manufacturing installation used for the process of a liquid crystal display and it 
which can attain low oost-ization of power appurtenant worl< further 
[0021] 

[Means for Solving the Problem] At least two or more steps have been arranged in three dimensions, and 
the manufacturing installation in the interior of a clean room which comes to be open for free passage of 
between a perpendicular direction or two processing units which met horizontally and adjoined was used 
for the process of the liquid crystal display of this invention. Are the process of a liquid crystal display 
and it sets to at least one processing unit. As opposed to all the processing unit while having processed 
to the glass substrate Supply the air defecated from the upper part and the air inside a processing unit 
is discharged from a lower part to the clean room exterior. And after the processing in said processing 
unit is completed, it is characterized by making said glass substrate move to the processing unit for 
performing the next processing perpendicularly or horizontally, 

[0022] Moreover, the manufacturing installation for the liquid crystal displays of this invention the 
manufacturing installation for liquid crystal displays which has two or more processing units arranged in 
the interior of a clean room ~ it is — (1) — said processing unit At least two or more steps are 
arranged in three dimensions, and between a perpendicular direction or two processing units which met 
horizontally and adjoined is opened for free passage. The filter unit for making air inside a processing unit 
into clarification is prepared in each upper part of said processing unit, and the upper part of the 
processing unit of the maximum upper case opens wide ~ having — **** (2) ~ (3) The jet pipe 
which is open for free passage to each processing unit is arranged in the back side of said processing 
unit. (4) ~ the handling robot for conveying a glass substrate arranges between said processing units in 
the interior of this jet pipe free [ migration ] ~ having ~ **«* ~ (5) — in the tooth-back lower part of 
said jet pipe It is characterized by coming to connect the communicating tube which makes the Interior 
of a Jet pipe open for free passage to the clean room exterior. 
[0023] 

[Function] According to this invention, the occupancy area of the liquid crystal display concerned is 
sharply reducible by arranging two or more processing units in three dimensions. 
[0024] Moreover, when in-and-out of the air of each processing unit is seen, after making air defecate 
by passing a filter unit first, the processing unit of the maximum upper case is supplied and. subsequently 
a part of supplied air [ at least ] is supplied to the processing unit of the lower berth through a filter unit 
firom a lower part All the air discharged from the processing unit of the bottom etc. is discharged to the 
clean room exterior through the communicating tube after it. Therefore, air of a clean room is not soiled 
[0025] 

[Example] Below, the manufacturing installation used for the process of the liquid crystal display of this 
invention and it is explained to a detail, referring to a drawing. The mimetic diagram in which drawing 1 
shows the configuration of one example of the manufacturing installation of this invention, and drawing 2 
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. are the II-II line sectional views of drawing 1 . 
[0026] The interior roughly divides the manufacturing installation for liquid crystal displays shown in 
riMwinfi. 1 -2, and it is divided to six tooth spaces. That is, three steps of two partitions are 
perpendicularly constituted in piles per step. Among these partitions, the partition of the left column ' 
bottom in drflwinfi 1 is the automatic-loader-and-unioader section 1, and has the structure where a 
cassette 6 can be laid. Other five partitions are the processing units 1 1-15. and are later mentioned 
about the detail of each processing unit. 

[0027] Moreover, between a perpendicular direction or two processing units which met horizontally and 
adjoined (or between the automatic-loader-and-unloader section and processing units) is opened for 
free passage, and, as for the autonwtlo-loader-and-unloader section 1 and the processing units 11-15, 
the upper part of the processing units 14 and 15 of the maximum upper case Is opened wide. The filter 
unit 16 for making into clarification air supplied to the interior of a processing unit is formed in the 
automaticHoader-and-unloader section 1 and each upper part of the processing units 11-15, 
[0028] And as shown in drawing 2 , each of the automatio-loader-and-unloader section 1 and the 
processing units 1 1 -1 5 and the jet pipe 1 7 open for free passage are formed in the back side of said 
automatic-loader-and-unloader section 1 and the processing units 11-15. The handling robot 10 for 
conveying a glaas substrate is arranged in this jet-pipe 1 7 interior movable in between said " 
automatic-loader-and-unloader section 1 and the processing units 11-15. 

[0029] The communicating tube 18 for making the jet-pipe 17 interior open for free passage to the clean 
room exterior is formed in the tooth-back lower part of said jet pipe 1 7. 

[0030] By carrying out vacuum adsorption of the glass substrate using the vacuum chuck which can 
move, now about a perpendicular direction and horizontal both in the interior of a jet pipe 17. and was 
moreover prepared in the proper location of the elastic robot arm A, the handling robot 10 is constituted 
so that migration of the glass substrate between each processing unit may be enabled. 
[0031] Specifically, the following units ere arranged in said processing units 11-15. respectively. 
[0032] 1 1 is the scrubber section and removes the foreign matter on a glass substrate. 
[0033] 12 is a dryer part, is a hot plate etc.. and dries a glass substrate. 

[0034] 13 is the photopolymer spreading section (ooater section), and applies a photopolymer with a 
thickness of about 5000A on a glass substrate using the centrifugal force produced when carrying out 
high-speed rotation of the glass substrate. 

[0035] 14 is the BEKU section, and BEKU and stiffens the photopolymer applied to the glass substrate 
on the hot plate. 

[0038] 15 le the buffer section and can add a required processing unit with the specification of the liquid 
crystal display produced. As a processing unit added to this buffer section 15. the unit for removing a 
glass substrate etc. is raised to the cassette further used at another high-temperature-servlce hot plate 
unit or degree process other than said BEKU section 14 when postbake is required. 
[0037] Moreover, it is attached in the upper parts, such as each processing unit, and the filter unit 16 
has become the specification which can maintain the cleanliness inside a processing unit at 
predetermined criteria, such as a class 10. Especially, as a filter unit 18, if a HEPA (High Efficiency 
Particulate Absolute) filter is used, high cleanliness can be attained. And when using a HEPA filter, since 
the wind speed is blowing off in a second in about 0.4-0.5m /, and an air curtain is made at the inlet port 
(posterior part opening which faces a Jet pipe 1 7) of each processing unit, invitation of exterior air can 
usually be prevented. 

[0038] A jet pipe 17 exhausts the air containing the organic component contained in drugs inside each 
processing unit, such as MMP (Methyl 3-methoxy propionate) thinner or a resist ingredient, to the clean 
room exterior through the communicating tube 18. Moreover, the duty as covering for the handling robot 
10 has also achieved the Jet pipe 1 7. 

[0039] In addition, 9 is the adjustment bolt of level ****#« of a unit. 

[0040] Below, the process of the liquid crystal display using the manufacturing installation shown in 
drawing 1 -2 is explained. 

[0041] First, the cassette 6 which contained the glass substrate sent from the last process, for example, 
a membrane formation process, is laid to the cassette installation section of the 
automatic-loader-and-unloader section 1. 

[0042] The laid glass substrate of the cassette 6 interior is conveyed in the direction of an arrow head 
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\ 1 9 by the handling robot 1 0. and is sent to the scrubber section 11. 

[0043] Conveyance actuation of the glass substrate by the handling robot 10 A glass substrate 
specifically lengthens (1) robot arm A caudad. (2) Its (3) robot arm A which makes the robot arm A carry 
out vacuum adsorption of the glass substrate is drawn in. Move a glass substrate to the interior of a jet 
pipe 17 from the partition of the automatlc-loader-and-unloader section 1. (4) It is performed by the 
procedure of lengthening (5) robot arm A. canceling the after vacuum adsorption, and making a glass 
substrate lay in the scrubber section 1 1 interior of moving the handling robot 10 to the direction of an 
arrow head 19. i.e.. the back of the scrubber section 11. 

[0044] In the scrubber section 11. a mohair brush etc. removes the foreign matter on a glass substrate, 
subsequently a glass substrate is moved in the direction of an arrow head 20 like the above-mentioned 
conveyance actuation using the handling robot 10, and it conveys to a dryer part 12. 
[0045] Next, a glass substrate is completely dried with a hot plate etc. by the dryer part 12. and it is 
made to move in the direction of an arrow head 21 like the above-mentioned conveyance actuation using 
the handling robot 10. and conveys to the coater section 13. 

[0046] Furthermore, it is a centrifugal force about a photopolymer on a glass substrate in the coater 
section 1 3, for example, applies to about 5000A In thickness. 

[0047] Using the handling robot 10, like the above-mentioned conveyance actuation, it is made to move 
in the direction of an arrow head 22, and the glase substrate which spreading completed is conveyed to 
the BEKU section 14. 

[0048] In this BEKU section 14, the photopolymer on a glass substrate is BEKU and stiffened with a hot 
plate etc. 

[0049] Above, a senes of manufacture processings in the manufacturing installation of drawing 1 are 
completed. The glass substrate which carried out the completion of manufacture is conveyed by the 
handling robot 10 in order of arrow heads 23, 24. and 25. and is again contained in the cassette 6 of the 
automatlc-loader-and-unloader section 1 by him. 

[0050] In addition, although the drugs which contained the organic component In each processing unit 
are used as mentioned above while having performed each processing to the glass substrate As opposed 
to said all processing units 11-15 and the automatic-loader-and-unioader section 1 With the blower (not 
shown) In which the air defecated by the filter unit 16 from the upper part was supplied, and the air 
inside a processing unit was prepared from the lower part to the jet-pipe 17 interior For example, since 
It IS made to exhaust by about [ -40— 80Pa ] exhaust gas pressure and air is discharged to the clean 
room exterior through a jet pipe 1 7 and the communicating tube 1 8, an organic component etc. is not 
spread inside a clean room. 

[0051] Moreover, although said especially example explained the process of a liquid crystal display 
including a photography process, it cannot be overemphasized by changing suitably the number of 
processing units, arrangement, especially a number of stages, etc. also about a process including the 
process which this invention Is not limited to this and needs the processing unit of many, such as wet 
down stream processing or a glass substrate cure process, that it can carry out 
[0052] 

[Effect of the Invention] As stated above, it is exhausting using the jet pipe which has arranged each 
processing unit in three dimensions in this invention, and was arranged in the back side of a processing 
unit. Thereby, the following effectiveness is acquired. 

[0053] (1) Since the occupancy area of the equipment in a clean room can contract sharply, a clean 
room can also be miniaturized, consequently the running cost of a clean room can be reduced. 
[0054] (2) Since each processing unit Is exhausted with the Jet pipe, an organic component is not spread 
m a clean room and the fall of defecation of a clean room can be controlled. 

[0055] (3) Since each processing unit can be made into a fixed dimension and a standardization can be 
attained so to speek. the price of a manufacturing installation can be made cheap. 
[0056] (4) If only one source of power for exhaust air of a blower etc. is connected to a jet pipe since 
each processing unit is arranged at the stereo, and the back side of each processing unit is connected 
to the common jet pipe in secondary incidental power construction and connection construction of the 
exhaust air facility for specifically exhausting an organic component, since the exhaust air unit of all 
processing units will become possible, the cost of construction becomes cheap. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the manufacturing installation used for the process of a 
liquid crystal display, and It It is related with the manufacturing installation used for the process of a 
liquid crystal display and it which can attain space-saving-izatlon by configurating two or more 
processing units in more detail. - . 
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* NOTICES * 

JPO and INPIT are not rasponslbia for any 
danagas cauaad by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] Conventionally, when manufacturing a liquid crystal display, two or more 
processes, such as a photography process, are processed to the glass substrate. 
[0003] Prawing 3 is the transverse-plane explanatory view of the manufacturing installation for 
manufacturing the conventional liquid crystal display, two or more processing units 32-34 are arranged 
horizontally, and this manufacturing installation is constituted by opening two adjoining processing units 
for free passage mutually. 

[0004] In dr^yyinR 3 , 31 possesses the handling robot (not shown) for taking out the glass substrate in 
the cassette installation section and a cassette in the loader section. This handling robot has come to be 
able to carry out horizontal migration of each back sida of the processing units 32-34. 
[0005] Here, 32 is a scrubber and a dryer part, the foreign matter on the front face of a glass substrate 
is removed, desiccation of a glass substrate is also performed further, and 33 is the coater section and 
the processing units 32-34 carry out rotation spreading of the photopolymer on a glass substrate, 34 is 
the BEKU section, and they have the hot plate, and stiffen the photopolymer on a glass substrate with 
this hot plate. 

[0006] 35 is the unloader section and possesses the handling robot (not shown) which contains a glass 
substrate for the glass substrate which process processing finished in the cassette installation section 
and a cassette like the loader section. 

[0007] 36 and 37 are the cassettes which contain a glass substrate, and 38 is transparence covering for 
protection against dust. 

[0008] 39 is level **♦♦♦» of a unit, i.e., the adjustment bolt for height control. 

[0009] Below, the process of the liquid crystal display which used the manufacturing installation of 

drawing 3 is explained in order. 

[0010] Rrst, the oassette 36 which contained the glass substrate sent, a last process, for example, a 
membrane formation process, just before coming to said manufacturing Installation, is laid in the cassette 
installation base of the loader section 31. 

[001 1] It takes out at a time one glass substrate in the cassette 36 laid in the next by the handling 
robot end conveys to a scrubber and a dryer part 32. 

[0012] In this scrubber and dryer part 32, a glass substrate is first grasped by the chuck (not shown) in 
the scrubber section, subsequently, for example, a mohair brush etc. removes the foreign matter on a 
glass substrata, and a glass substrate is dried by that after dryer part. 

[0013] Next, rotation spreading of the photopolymer is carried out for the dried glass substrate on 
delivery and a glass substrate to the coater section 33 according to the conveyance device in equipment 
at about 5000A in thickness. 

[0014] Furthermore, the glass substrate which applied the photopolymer is BEKU and stiffened with 
delivery, a hot plate, etc. to the BEKU section 34. 

[0015] Finally, It contains at a time one glass substrate which hardening completed in a cassette 37 by 
delivery and the handling robot to the unloader section 35. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, it is exhausting using the jet pipe which has arranged each 
processing unit in three dimensions in this invention, and was arranged in the back side of a processing 
unit Thereby, the following effectiveness is acquired. 

[0053] (1) Since the occupancy area of the equipment in a clean room can contract sharply, a clean 
room can also be miniaturized, consequently the running cost of a clean room can be reduced. 
[0054] (2) Since each processing unit is exhausted with the jet pipe, an organic component is not spread 
in a clean room and the fall of defecation of a clean room can be controlled. 

[0055] (3) Since each processing unit can be made into a fixed dimension and a standardization can be 
attained so to speak, the price of a manufacturing installation can be made cheap. 
[0058] (4) If only one source of power for exhaust air of a blower etc. is connected to a jet pipe since 
each processing unit is arranged at the stereo, and the back side of each processing unit is connected 
to the common jet pipe in secondary incidental power construction and connection construction of the 
exhaust air facility for specifically exhausting an organic component, since the exhaust air unit of all 
processing units will become possible, the cost of construction becomes cheap. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the process of said liquid crystal display, since 
the glass substrate was conveyed horizontally and it has processed in the sequential-processing units 
32-34. there is a problem of the following (1) - (3). 

[0017] (1) In the clean room in which said manufacturing installation was held, the occupancy area of the 
manufacturing installation concerned becomes large, consequently a clean room is enlarged, and the 
running cost of a clean room increases in connection with it 

[0018] (2) Since it is divided only with protection-against-dust covering, the organic component used in 
each unit difFuses the periphery section of said manufiicturing installation in a clean room, and It reduces 
the cleanliness of the clean room concerned. 

[0019] (3) Since each processing unit is constituted horizontally (for example, in order to connect an 
exhaust pipe, the source of power for exhaust air, etc. for every unit in connection construction of an 
exhaust air facility), power appurtenant work becomes expensive. 

[0020] By being made in order to solve this problem, and arranging each processing unit in three 
dimensions, this invention attains spaoe-saving-ization. moreover controls the fall of cleanliness, and 
aims at offering the manufacturing installation used for the process of a liquid crystal display and it 
which can attain low cost-lzatlon of power appurtenant work further. 
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MEANS 

[Means for Solving the Problem] At least two or more steps have been arranged in three dimensions, and 
the manufacturing installation in the interior of a clean room which comes to be open for free passage of 
between a perpendicular direction or two processing units which met horizontally and adjoined was used 
for the process of the liquid crystal display of this invention. Are the process of a liquid crystal display 
and it sets to at least one processing unit. As opposed to all the processing unit while having processed 
to the glass substrate Supply the air defecated from the upper part and the air inside a processing unit 
is discharged from a lower part to the clean room exterior. And after the processing in said processing 
unit is completed, it Is characterized by making said glass substrate move to the processing unit for 
performing the next processing perpendicularly or horizontally. 

[0022] Moreover, the manufacturing installation for the liquid crystal displays of this invention the 
manufacturing installation for liquid crystal displays which has two or more processing units arranged in 
the interior of a clean room — it is — (1) — said processing unit At least two or more steps are 
arranged in three dimensions, and between a perpendicular direction or two processing units which met 
horizontally and adjoined is opened for fi-oe passage. The filter unit for making air Inside a processing unit 
into olarlfioation is prepared in each upper part of said processing unit, and the upper part of the 
processing unit of the maximum upper case opens wide — having — **** -- (2) -- (3) The jet pipe 
which is open for free passage to each processing unit is arranged In the back side of said processing 
unit. (4) — the handling robot for conveying a glass substrate arranges between said processing units in 
the Interior of this jet pipe free [ migration ] ~ having ~ **♦♦ - (5) ~ in the tooth-back lower part of 
said jet pipe It is characterized by coming to connect the communicating tube which makes the interior 
of a jet pipe open for free passage to the clean room exterior. 
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OPERATION 

[Function] According to this invention, the occupancy area of the liquid crystal display concernad is 
sharply reducible by arranging two or more processing units in three dimensions. 
[0024] Moreover, when in-and-out of the air of each processing unit is seen, after making air defecate 
by passing a filter unit first, the processing unit of the maximum upper case is supplied and, subsequently 
a part of supplied air [ at least ] is supplied to the processing unit of the lower berth through a filter unit 
from a lower part. All the air discharged from the processing unit of the bottom etc. is discharged to the 
clean room exterior through the communicating tube after it. Therefore, air of a clean room is not soiled. 



[Translation done.] 



1 



2007/10/04 15:19 



imimtt'Wm'if S, YAMAMOTO OSAKA (.ii|o..v,-uu.u,mii.,m|,.,^q 1851'''-'P 69/8I)''''"-'''" 

•. * NOTICES* 

JPO end INPIT are not responsible for m 
dBfaeees eausid by tho use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Below, the manufacturing installation used for the process of the liquid crystal display of this 
invention and it is explained to a detail, referring to a drawing. The mimetic diagram in which drawing 1 
shows the configuration of on© example of the manufacturing installation of this invention, and drawing 2 
are the II-II line sectional views of drawing 1 . 

[0026] The interior roughly divides the manufacturing installation for liquid crystal displays shown in 
drflwins 1 -2, and it is divided to six tooth spaces. That is, three steps of two partitions are 
perpendicularly constituted in piles per step. Among these partitions, the partition of the left column 
bottom in rir^winR 1 is the automatic-loader-and-un loader section 1, and has the structure where a 
cassette 6 can be laid. Other five partitions ara the processing units 11-15. and are later mentioned 
about the detail of each processing unit. 

[0027] Moreover, between a perpendicular direction or two processing units which met horizontally and 
adorned (or between the automatic-loadei-and-unloader section and processing units) is opened for 
free passage, and, as for the automatic-loader-and-unloader section 1 and the processing units 11-15, 
the upper part of the processing units 14 and 15 of the maximum upper case is opened wide. The filter' 
unit 16 for making Into clarification air supplied to the interior of a processing unit is formed in the 
automatic-loader-and-unloader section 1 and each upper part of the processing units 11-15. 
[0028] And as shown in drawing 2 . each of the automatic-loader-and-unloader section 1 and the 
processing units 11-15 and the jet pipe 17 open for fi-ee passage are formed in the back side of said 
automatic-loader-and-unloader section 1 and the processing units 11-15. The handling robot 10 for 
conveying a glass substrate is arranged in this jet-pipe 17 Interior movable in between said 
automatic-loader-and-unloader section 1 and the processing units 11-15. 

[0029] The communicating tube 1 8 for making the jet-pipe 1 7 interior open for free passage to the clean 
room exterior Is formed In the tooth-back lower part of said jet pipe 17. 

[0030] By carrying out vacuum adsorption of the glass substrate using the vacuum chuck which can 

move now about a perpendicular direction and horizontal both In the interior of a jet pipe 17. and was 

moreover prepared in the proper location of the elastic robot arm A, the handling robot 10 is constituted 

so that migration of the glass substrate between each processing unit may be enabled. 

[0031] Specifically, the following units are arranged in said processing units 11-15. respectively. 

[0032] 1 1 is the scrubber section and removes the foreign matter on a glass substrate. " 

[0033] 12 is a dryer part, is a hot plate etc.. and dries a glass substrate. 

[0034] 13 Is the photopolymer spreading section (coater section), and applies a photopolymer with a 
thickness of about 5000A on a glass substrate using the centrifugal force produced when carrying out 
high-speed rotation of the glass substrate. 

[0035] 14 is the BEKU section, and BEKU and stiffens the photopolymer applied to the glass substrate 
on the hot plate. 

[0036] 15 Is the buffer section and can add a required processing unit with the specification of the liquid 
crystal display produced. As a processing unit added to this buffer section 15. the unit for removing a 
glass substrate etc. is raised to the cassette further used at another high-temperature-service hot plate 
unit or degree process other than said BEKU section 14 when postbake is required. 
[0037] Moreover, it is attached in the upper parts, such as each processing unit, and the filter unit 16 
has become the specification which can maintain the cleanliness Inside a processing unit at 



1/3 



2007/10/04 15:19 



2007fl0^26B^'ll!|34i) S, YAMAMOTO OSAKA I)11m:-uu,vi.,|„ii.,„p,^q 1851' '"'P 

predetermined criteria, such as a class 10. Especially, as a filter unit 16, if a HEPA (High Efficiency 
Particulate Absolute) fitter is used, high cleanliness can be attained. And when using a HEPA filter, since 
the wind speed is blowing off in a second in about 0.4-0.5m /, and an air curtain is made at the inlet port 
(posterior part opening which faces a jet pipe 1 7) of each processing unit, invitation of exterior air can 
usually be prevented. 

[0038] A jet pipe 17 exhausts the air containing the organic component contained in drugs Inside each 
processing unit, such as MMP (Methyl 3-methoxy propionate) thinner or a resist ingredient, to the clean 
room exterior through the communicating tube 18. Moreover, the duty as covering for the handling robot 
10 has also achieved the jet pipe 17. 

[0039] In addition. 9 is the a(jjustment bolt of level of a unit. 

[0040] Below, the process of the liquid crystal display using the manufacturing installation shown in 
drawing 1 -2 is explained. 

[0041] First, the cassette 8 which contained the glass substrate sent from the last process, for example, 
a membrane formation process. Is laid to the cassette inatallation section of the 
automatic-loader-and-unloader section 1 . 

[0042] The laid glass substrate of the casseUe 6 interior is conveyed in the direction of an arrow head 
1 9 by the handling robot 1 0, and is sent to the scrubber section 1 1 . 

[0043] Conveyance actuation of the glass substrate by the handling robot 10 A glass substrate 
specifically lengthens (1) robot arm A caudad. (2) Its (3) robot arm A which makes the robot arm A carry 
out vacuum adsorption of the glass substrate is drawn in. Move a glass substrate to the interior of a jet 
pipe 17 firom the partition of the automatioHoader-and-unloader section 1. (4) It is performed by the 
procedure of lengthening (5) robot arm A, canceling the after vacuum adsorption, and making a glass 
substrate lay in the scrubber section 1 1 interior of moving the handling robot 10 to the direction of an 
arrow head 19. i.e., the back of the scrubber section 11, 

[0044] In the scrubber section 1 1, a mohair brush etc. removes the foreign matter on a glass substrate, 
subsequently a glass substrate is moved in the direction of an arrow head 20 like the above-mentioned 
conveyance actuation using the handling robot 10. and It conveys to a dryer part 12. 
[0045] Next, a glass substrate is completely dried with a hot plate etc. by the dryer part 12. and it is 
niade to move in the direction of an arrow head 21 like the above-mentioned conveyance actuation using 
the handling robot 10, and conveys to the coater section 13. 

[0046] Furthermore, it is a centrifugal force about a photopolymer on a glass substrate in the coater 
section 13, for example, applies to about 5000A in thickness. 

[0047] Using the handling robot 10. like the above-mentioned conveyance actuation, it ia made to move 

"!1 «r.i![!*'*'°" ^"^"^ the glass substrate which spreading completed ia conveyed to 

the BEKU section 14. 

[0048] In this BEKU section 14. the photopolymer on a glass substrate is BEKU and stiffened with a hot 
plate etc. 

[0049] Above, a series of manufacture processings in the manufacturing installation of drawing 1 are 
completed. The glass substrate which carried out the completion of manufacture is conveyed by the 
handling robot 10 In order of arrow heads 23, 24. and 25, and is again contained in the cassette 6 of the 
automatic-loader-and-unloader section 1 by him. 

[0050] In addition, although the drugs which contained the organic component in each processing unit 
are used as mentioned above while having performed each processing to the glass substrate As opposed 
to said all processing units 1 1-1S and the automatic-loader-and-unloader section 1 With the blower (not 
shown) in which the air defecated by the filter unit 16 from the upper part was supplied, and the air 
mside a processing unit was prepared fi-om the lower part to the jet-pipe 17 interior For example, since 
It 16 made to exhaust by about [ -40— 80Pa ] exhaust gas pressure and air is discharged to the clean 
room exterior through a jet pipe 17 and the communicating tube 18. an organic component etc. is not 
spread inside a clean room. 

[0051] Moreover, although said especially example explained the process of a liquid crystal display 
including a photography process, it cannot be overemphasized by changing suitably the number of 
processing units, arrangement especially a number of stages, etc. also about a process including the 
process which this invention is not limited to this and needs the processing unit of many, such as wet 
down stream processing or a glass substrate cure process, that It can carry out. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

rPrawing t] It is the mimetic diagram showing the configuration of one example of the manufacturing 
installation of this invention. 

[DrgyyinK 21 DramsJ. is the Il-n line sectional view of drawing 1 . 

[ Drawing ?1 It is the transverse-plane explanatory view of the conventional manufacturing installation for 
liquid crystal displays. 
[Description of Notations] 

I Automatic-Loader-and-Unloader Section 
6 Cassette 

10 Handling Robot 

II Processing Unit (Scrubber Section) 

12 Processing Unit (Dryer Part) 

13 Processing Unit (Coater Section) 

14 Processing Unit (8EKU Sect'on) 

15 Processing Unit (Buffer Section) 

16 Filter Unit 

1 7 Jet Pipe 

1 8 Communicating Tube 
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;^fiffi«r^^F-P2 0O*(fij|c^ii$-fr, $£«StfBi 2-.)iaiS 
1-6, 

[0 0 4 5] O^tC, 2 7?*-;/ h7'!/-h/i;4r 

o^rffl^^T> lK()(li(0ilg3lSi(if?i(Sl«lcU-C..^PP2 1O 

[0 0 4 5] ^'~9%\'^-^1S7y^W&k.\cM 
JtltWISriS-L'^T-, 5 0 0 0;i-y^<;* h 

[004 7] ^^n^-r LitfJ=7 7,^mt. />y K y > 
^'ad^i/ hi 0&fflg>-C. mj(l:Offli|&»if^tl?]«|cu 
^5RI2 2e?^|6i'v^|l!i$-&, -s-^-asl 4'^»i3S1- 

[0 0 4 8] w(7)-i-i'||5l 4Ti±. *yhyu-h<i: 

^•?;</7;^fi«±<73®)ttt«J)!Si-<-^ tiim^^S, 
[0 0 4 9] WJi-e, Biro8l|it«i8rtli*j(t5-Ji© 

y^'o^s/ Moiii!?, ^^23. 24, 25CO 
NRl-iRiS^tV, o-^- Tya-^^ffiK^;^;-^^/ h6P^] 

[0 0 5 0] tiii, WiSwi^l-, :*"7^^SSlc^h.-?' 

M 1-1 5fcJ:Vn-^r.rvn-^<8iJi|c»tT, 
±:^d>?,7^^u^'-aiy hi 6lcJ;-5Tffi^<l2$n^: 

"9 . t 4 0 — 8 0 P a SffiW«^«flE;^Tfl|!« 
[00 5 1] HtlJd^tl^Jm i;<l:7*h^^7 

ail:, toa:!^::/ h(o«fe, eh, i<jiw<ei^*3it 

[00 5 2] 
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7 

to 0 5 31 (1) ^ ])'-yju-j»fyv<^)^miitm 

[00541 ( 2 ) y V m%if9 V "C^m 

(00 561 (4) «-«a3iix-^b*54flj|cBagS?hT 
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[01<9ffi^/j:t%|^] 

(011 i^mnmimtD-nmmmm^tm, 
I^^^coral 

10 /N>Ky v^^DxK-^ h 

12 (^^«|!) 

1 3 teSasy h (=i-:?«f|5) 

1 4 ftiarLrvj/ h ('<-^*U) 

1 5 JftS-a-S' h (''<j/7rSB) 

1 7 V 
18 lit 



IBI21 




10 /N>Ky >rui»«, |. 

15 V <'<»7t8» 

18 XAH 

I 
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